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建立了 SAR 模型和 SEM 模型，判断两种模型的统计量及其稳健性检验，最后基于
Matlab 程序，本文运用极大似然估计法（ML）对模型进行估计。 
































China has experienced fast-paced economic growth with rapid urbanization 
since the reforming and opening up in the late 1970s，rapid urbanization has posed 
some tremendous challenges related to environmental pressure， including CO2 
emissions. To address these challenges，further study on the relationship between 
urbanization and CO2 emissions is necessary. China is vast in territory，with 
accelerating regional economic integration and increasingly frequent regional 
cooperation，while most existing research is carried out without consideration of 
spatial interaction effects. Ignoring spatial considerations may lead to incorrect 
inferences and poor model performance and yield biased results. Considering previous 
studies' neglect of spatial interaction effects，the spatial autocorrelation analysis and 
spatial econometrics model are applied in this paper. 
The first step is to use the Moran index method of spatial statistical analysis to 
test if the spatial dependence of CO2 emissions exists. If it does，the second step is 
proceed with spatial econometrics estimation and test by the spatial econometrics 
model. This means the provincial CO2 emissions present a trend of cluster， provinces 
with high (low) CO2 emissions tend to be adjacent to those of high (low) CO2 
emissions. Local indicator of spatial association is used to further examine spatial 
structure and clustering phenomena of provincial CO2 emissions as a supplement， 
China's provincial CO2 emissions exist spatial dependence. This means the spatial 
dependence among provincial CO2 emissions should be taken into account. Therefore 
the spatial econometrics methods conform to study China's regional CO2 emissions. 
Two space models spatial autoregressive model (SAR) and spatial error model 
(SEM) are set up. By analyzing the 12 statistics，we find that regional fixed effects 
LMLAG and R-LMLAG statistics are more significant compared to other statistics， 
consequently the SAR model of regional fixed effects is taken in this paper. So we 
estimate model 3 by the maximum likelihood estimation method. 
With panel data covering 29 provinces of China over the period 1995–2010， 
this paper examines the relationship between urbanization and CO2 emissions using a 
spatial econometrics model. The first finding is that China's CO2 emissions show the 
pattern of spatial dependence. Provinces with high (low) CO2 emissions tend to be 
















increases CO2 emissions in China. It can be attributable to production ， 
transportation， public infrastructure and family behaviors， 
These results not only contribute to advancing the existing literature，but also 
deserve particular attention from policy makers in China. Firstly，spatial correlation 
among provincial CO2 emissions should be paid more attention. China should 
promote the sharing of information and technology among underdeveloped and 
developed regions，and enact appropriate policies to achieve the balance between 
regional CO2 emissions. Secondly，optimization of energy consumption structure 
should be accelerated. We should make full use of existing technology，make 
aggressive innovations and improve the utilization efficiency of traditional energy. 
Thirdly，adjustment of industrial structure should be accelerated. It's essential for 
China to develop tertiary industry and high-tech industry with low energy 
consumption but high value-added， and promote investment in low-emission 
technologies. Finally，low-carbon living style should be further advocated. Cultural 
media and policy guidance to save energy and protect the environment are very 
essential for China to cut its CO2 emissions in the long run. 
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伟，2011)。根据国家统计局 2011 年数据，中国城市化水平从 1978 年的 17.9%








109t），大约每年增长 7.10%左右。自 2006 年以来，中国已经超过美国，成为全
球最大的能源消耗和二氧化碳排放国(Dong and Yuan，2011)。为应对国际上要求
中国减少二氧化碳排放的压力，实现中国经济发展与环境保护协调发展，中国政
府于 2009 年 11 月 26 日公布了控制温室气体排放的整体目标，决定单位国内生










































and Kaneko，2010；Zhang et al.，2012；Liu et al.，2011)；当然，许多学者的研











































































































































































一类是对数平均迪氏指数法(the logarithmic mean Divisia index，LMDI) 
(Akbostancı et al. ， 2011 ； Wang et al. ， 2005 ； Tan et al. ， 2011). 
Akbostancı(Akbostancı et al.，2011)利用 LMDI 分析从 1995 年到 2001 年土耳其制
造业的二氧化碳排放量，结果表明工业活动和能源强度是影响二氧化碳排放的最
重要的因素；Zeng 和 Tan(Wang et al.，2005)也利用对数平均迪氏指数法探讨
在 1998 到 2008 年间降低中国的二氧化碳排放强度的驱动力。同样基于对数平均
迪氏指数法，(Yi et al.，2011)探讨从 1957 到 2000 年改变 CO2 排放量的因素，
并得出能源强度的提高是中国二氧化碳减排成效显着的重要原因。第二类常见的
研究方法是可拓展的随机性的环境影响评估模型（STIRPAT 模型），这一模型已
被广泛运用于城市化和环境压力的分析当中(Poumanyvong et al.，2010；Wang et 
al.， 2012； Li et al.， 2011)。利用 STIRPAT 模型，Poumanyvong 和
Kaneko(Poumanyvong et al.，2010)尝试通过分析 1975 年到 2005 年 99 个国家
的相关数据，讨论城市化不同发展的阶段对二氧化碳排放量的影响，研究结果表
明，城市化对能源的使用效率和排放量因发展阶段的不同而呈现出差异。Li 等
人(Li et al.，2011)利用 STIRPAT 模型进行分析，得出人均国内生产总值、工
业结构、人口、城市化水平、技术水平是影响中国的二氧化碳排放量主要因素的
结论。第三类常用的方法是半参数面板数据模型。Zhu 等人(Zhu et al.，2012)
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